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U „ u „, Shoo at UAH did not develop any new technology in the 
The Research Machine Shop 
performance of the following tasks. 

All tasks were performed as s pe ^ fl f^ a f ^ 

NASA Final products were m the form ol l2 00 degrees Centigrade for 

Adware " facilitate pouring liquid " "f oca ion of the requested power 
Task #1 a single phone number and > den f X®" 0 ’ ' osite fiber applied to the 

Scopeofw«k. (ihricale a "proof mdel of a silictm-oarbide 

M I UAH «■“' SStSiKM. » H— » “ J 4 ,“”* * 

hiah-temperature crucible wit - • 0 linuid ceramic materials at 

depth. This crucible shall be suita e . ovens . The crucible shall also be 

UOOdegrees Centigrade into M^dsfr holding and pouring of the heated 

designed with a manipulation fixture to 
liquid material. 

Task 2: UAH RMS experiments, 

volts @ 100 ampheres) powere systems 

Task 3- UAH RMS shall investigate, develop 

the application of filament- wou^c^n fi^o^^ ^all 

superconductors Suiting improved structural integrity of the YBCO 

(Report Attached) 


Materials: 


1 ^ 1 • 1 l iff ’ 

$200.00 

1 

Silicone Caroiae iviixuu* 

" 90j0CT 

? 

Stainless Steel, rod, bar &ot her^napcs 

T5O00~ 

1 AH AA 

3 

^ i fiber material — 

Carbon composite nu^i 111 — — - — 

lOU.UU 

4 

5 

Crucible Mold materials — . — 

T^tinE tools, SilicrnKjCMbldiailMiHS 1 

f i op fjher aluminum 

110.00 

~ 75XKr 

A m A f\ 

6 

Mold form material, cc imer_diumiu_ 

45.00 

7 

8 

Epoxy adhesive tiller^ — 

Stainless Steel clampin^assembhes ___ 

213.00 

— 200.00 

9 

Fasteners. assorted, stainless 



Manpower: 

A total of 166 hours were utilized in the performance 


of the above listed tasks. 


manufacture of graphite/epoxy 


COVER FOR SUPERCONDUCTOR DISK 
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disk during operation at cryogenic temperatures. 



Upper ring 



45 


The lay-up schedule for rings consisted of a (0,0,0^0,90^0,0^0,0,^^’®’®’®’^’^’^’^’^ stac king 
^ 45 ^ 0 - 4 ^ 0 ky-up schedule. The , s . 

U w«e constructed h«ni^M6G^3501-6graphte/e^xy^ s ^ 

unidirectional tape, and cured in a 350 r oven i \ 

maintaining a 25 inch Hg vacuum pressure. 


warp clock 


90 



« - • oon v'ci This value was determined from 

The tensile strength of the gr/ep materia ^ ducted ^ tested at an earlier date With 

tensile tests of 4 and 6 ply unidirect ona lamm .te ^ hoQp strength of th e ring wdl be 

approach the .o’ngi.ndhra, strength will be approxtmate y 

58 Ksi. 

* - rn ^ * 0 0061 * W1/R20 * 0.006) * W] *290 = 232 Ksi 

0.006)* WWC20 * 0.006) * W] *290 - 58 Ksi 

[Assuming CTfiber^^resin) 

T = Number of Plies * thickness of each ply - Overall ring thickness 
Ply thickness (Nominal) - 0.006 inch 
W = Width of ring 
A = w * T = Cross sectional area 



The procedure followed for the making the rings include: 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 


a- TWr* mats of Freecote release agent. 

Mold preparation; Three coats oi r 

repeat steps 2 and 3 (Stage B [0.0,0.0.90]) and add 

one additional 90° ply- 

D** by rTinK£^ repeat “hrough 4 (Stage C [90.0.0,0,0]). 
SIS Sd plS^O tape (S P ,a g e D [90,0,0,0,0]). 

Fashtonouter mold segments evenfy ruomultenumt^i^ 

Loosen and reposition clamp as n “ f , , and p | ace in a vacuum bag. 

Wrap mold and lanunate £Z*t Jygff for 2 hours. 

Pull a vacuum on part (25 mg) P remove from vacuum bag and debur 

After cure is completed, let part cool to 200 F, then remo 

edges. 


Procedure for making top and bottom caps: 


1 . 

2 . 

3. 

4. 

5. 


Mold preparation; Three coats of Freecote release agent. 

Stack material according to lay-up schedule 

Cover laminate with peal ply. 0 , irc 

Pull a vacuum on part (25 in Hg) and place in oven set to 350 F for 2 hours. 

After cure is completed, let part cool to 200°F, then remove from vacuum bag and debur 

edges. 


Notes: 

The added ring and cover plates will provide an additional resisunce to ^ will 

centrilueal forces by approximately 232 Ksi. The longitudinal strength of the nng (58 Ks ) wd 
nro^e resistance to reparation of the ring’s hoop fibers in the event that the disk beg® to 
TOe longitudinal fibers will also serve to transfer the loads from the cover plates across the width 

of the disk. 

Analysis of the adhesive joint bonding the cover plates to the upper and lower rings as well as the 
wo rings together will determine the ultimate strength for this strumure. Smee these omstave 
relatively snlll surface area and none of the high strength graphne fiber cross the jomt, the bond 
quality of the adhesive will drive the ultimate survivability of the structure. 

If it is determined that the adhesive joint is inadequate it may be Possible to fflammt .wind a 
/ ■ necpmhiv in nne steD Depending upon whether or not the disk can handle a 350 F 
cure'iumiy be p^ible to wrap directly over the disk with a prepreg graphite/epoxy, as was used 
preirn ^ or if the high temperature cure is not allowed a mom temperature cure with a 
wet womd resin would be an alternative. Another option would be to make a ^sphl .ring wit 
integral covers formed either by filament winding or in a multiple piece mold, similar to the 

used to make the existing parts. 



